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INTRODUCTION
Economists and policy makers understand that the role of exchange rate regime plays an important role in promoting trade balance. In theory, any devaluation or depreciation of exchange rate will promote trade competitiveness. Magee (1973) initiated the concept of J-curve from observing U.S. trade balance. He noted that devaluation of the U.S. dollar further worsens the trade balance before any recovery. As such, despite conforming to Marshall-Lerner condition (sum of import and export price elasticities greater than one trade balance will improve with devaluation), US trade balance deteriorates. The literature review of J-curve has evolved since Magee (1973) . Bahmani-Oskooee and Ratha (2004) ; Bahmani-Oskooee and Hegerty (2010) furnish comprehensive synopsis of Jcurve. With the advent of econometric modelling, evolutions of J-curve is shifting from applying linear approach (LA) model to non-linear approach (NLA) model. Concurrently, empirical analysis has developed from utilizing aggregate data (one country and the rest of the world) to bilateral trade data.
Focusing studies on the Philippines, Miles (1979) ; Himarios (1985) ; Bahmani-Oskooee and Malixi (1992) ; Bahmani-Oskooee and Alse (1994) and Lal and Lowinger (2002) utilized LA and aggregate data. For example, Miles (1979) utilized the Pooled Cross Section on 15 countries and did not find any evidence of J-curve. Himarios
Asian Economic and Financial Review 2. THE MODELS AND METHODS
Following the model specification from Bahmani-Oskooee and Fariditavana (2015; 2016) and Bahmani-Oskooee et al. (2016) the initial examination will be a log linear long run provision: As detailed in equation (1) 6 , TBi is Philippines' trade balance with its trading partners, i, It is defined as Philippines's imports from partner i over its exports to partner i. YPH is measured as Philippines' real income.
Given that Philippines' economic growth will increase its imports, it is expected to be positively correlated with TB.
However, Yi is expected to be negatively correlated with TB since its trading partners' economic growth will promote Philippines exports. These income elasticities, however, can be negative and positive, respectively if a nation produces more of import-substitute goods as its economy grows 7 . REX 8 is the real bilateral exchange rate of the Philippines' Peso against the currency of partners i. It is expected to be positive since depreciation of the Philippines' Peso will improve trade balance. To assess the J-curve outcome, a short run analysis is required. As such, an error correction format modeling from Pesaran et al. (2001) is pursued . An error-correction model version of Autoregressive Distributed lag (ARDL) replaced equation (1) with equation (2).
The focus will be on REX where the short-run effects are judged by the estimates of hk's and the long run effects by the estimate of β2 -β4-normalized on β1. 9 . To verify cointegration, Pesaran et al. (2001) proposed applying F-test using their calculated critical F-values. In addition, the main benefit of using (Pesaran et al., 2001) model is that there is no pre testing for unit roots even though these variables are I(1), I(0), or combination of both.
Moreover, these are common properties for macro variables. The long run effect of real depreciation from devaluation is estimated indirectly from hk is negative or not significant followed with β4 positive and significant.
Should the J-curve outcome is not observed, then Bahmani-Oskooee and Fariditavana (2015; 2016) and BahmaniOskooee et al. (2016) argue it may be that the exchange rates are symmetric. They then adopt and adjusted model proposed by Shin et al. (2014) to consider the asymmetry effects on exchange rates. The approach is to isolate the ∆Ln REX into negative (Peso depreciation) and positive (Peso appreciation) values. As such, there will be two variables generated and define as POS and NEG. These partial sum processes of positive and negative in ∆Ln REX is specified as follows 10 :
6 Equation (1) measure of the trade balance is unit free and it enables the model to be stated in the logarithmic form that matches macro data. Bahmani-Oskooee (1991) . 7 Refer to Bahmani-Oskooee (1986) . 8 Refer to Appendix, section II 9 For details of normalization procedure see Bahmani-Oskooee and Tanku (2008) . 
The introduction of POS and NEG into Equation (4) creates non linearity. Shin et al. (2014) established a similar process developed by Pesaran et al. (2001) to evaluate a non-linear ARDL model. The premise to asymmetric effect of exchange rate will abide by the following outcome. Based on observation on (4), there is evidence of short-run adjustment asymmetry if ∆POS and ∆NEG variable shows different lag orders. In addition, short run asymmetric effects will be ascertain from the sign and size of hk is dissimilar than the size of Jk at each lag k. This is applied using Wald test to conclude if . In the long run, asymmetric is confirm if
;which requires Wald test as well.
THE RESULTS
As outlined in model equations (2) Conventional literature review shows that definition of the J-curve was initially determined on negative or insignificant effects of real exchange rate (REX) changes at lower lags followed by positive effects at higher lags such as the case of China (Table 2 , Part A; Panel I and Panel II). However, the REX is not significant in the long run i.e. the real depreciation of REX only in the short run. Alternatively, using definition introduced by Rose and Yellen (1989) is observing insignificant short-run effects followed by significant and positive long-run effects of REX. Result on Indonesia is supported in this model (Table 4 , Part A; Panel I and Panel II). As such, real depreciation of Indonesia rupiah has favorable influence on Indonesia's trade balance 12 . In addition to China, Japan and 11 Using ARDL model countries affected from Asian financial crises are Indonesia, Japan and Korea. However, using NARDL, only Indonesia and Japan.
12 Hong Kong has negative and significant coefficient in the long run. This may possibly be due to Indonesia's inelastic import demand from Hong Kong. Shifting to non-linear model, the result is similar. The result from non-linear model reveals that both appreciation and depreciation of peso will affect Philippines' trade balance with Hong Kong in the short run. In the long run, however, only appreciation affects the model. In the case of Hong Kong, appreciation has positive impact on curve definition, short run deterioration effects followed by long run significant positive estimation obtained from either NEG or POS, evidence shows only in the case of Indonesia and Singapore. In the case of Japan, real bilateral exchange rate has no effect on both short run and long run in the linear model. However, the non-linear model shows that exchange rate appreciation will affect Philippine's trade balance with Japan in the short run and appreciation of peso may continue to affect into long run. Moreover, Japan is the largest trading partners. These results further reflect Philippines bilateral trade balance with Asia. Based on traditional definition (linear model)
Singapore's results shows that does any evidence of real bilateral exchange rate effect both in short run and long run.
On the contrary, when exchange rates are divided between appreciations and depreciation of Peso (non-linear model),
Singapore trade balance is affected from exchange rates both short run and long run.. Similar results in the case of Japan. Focusing on the long run results on income (ARDL model), it expected that Philippines income support positive and significant coefficient only in the case of Japan. Indeed, Japan is the second largest trading partners after China.
Other countries, however, such as Australia, China, Hong Kong and Korea show negative coefficient. As such, imports from these trading partners decline as Philippines' economy grows. As indicated in the setup of this model, this may be due to substitution effect, import less from these partners as Philippines produce domestic substitutes. As suggested, trading partners income is expected to be negatively correlated with Philippines' trade balance since its trading partners' economic growth will promote Philippines exports. There is no evidence both from ARDL and NARDL to support this hypothesis.
Diagnostics test as shown in Panel III (Table 1- 9) , with the exception of Australia and Malaysia, majority of NARDL models are cointegrated, residuals are free from serial correlation models are correctly defined and coefficients are stable. Based on the overall major trading partners, in linear model, Hong Kong is the only case where short run last into long run. However, in non-linear approach, in addition to Hong Kong, Japan and Singapore are the two additional cases in which REX last into long run.
CONCLUSION AND SUMMARY
With the advent of economic methodology, empirical research on J-curve has evolved since 1970's. It has progressed from focusing on linear model using aggregate data to non-linear model applying bilateral trade data. Despite this growing progress in analysis of J-curve, results from majority of these researches have been mixed. This paper examines the effects of Philippines real exchange rate on its bilateral trade balance with 9 of its trading partners. Using the non-linear ARDL, an approach introduced by Pesaran et al. (2001) and Shin et al. (2014) the nonlinear approach exhibits more an improvement in results where 3 countries, Indonesia, Japan and Singapore.
Comparatively to application of L-ARDL, (results utilized the traditional as well as Rose and Yellen (1989) 
we only observed the case of Indonesia and China. As such, the impact of peso appreciation and depreciation is more dominant in the NARDL methods. Indeed, the outcomes are consistent with Asian countries are the largest total trade. 
II. Notes to data definition and Sources
Quarterly 
